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COMPLETE S-PBOiraiQAflirON 

Fuel Injection Valves for Internal Combustion Engines 



We, iAktieselskabet Burmeister & 
Wain's Maskin- Og Skibsbyggeri, a com- 
pany organised under the laws of Denmark, 
of No. 4, Sitrandgadi, Copenhagen, Denmark, 

5 do hereby declare the invention, for which we 
pray that a patent may be granted to us, and 
the method by which it is to be performed, to 
be particularly described in and by the follow- 
ing statement: — 

10 This invention is concerned with fuel injec- 
tion valves for internal combustion engines. 
* Fuel injection valves are known composed 
of a valve guide member and a separate atom- 
izer body which is clamped against the lower 

15 end face of the valve guide member and which 
carries the valve seat co-operating with the 
valve spindle, or needle valve, from Which seat 
the fuel channel or fuel channels leading to 
the injection orifices issue. Fuel valves of this 

20 type possess certain advantages over that type 
of fuel valve where the valve guide member 
and the atomizer body are integral since with 
the latter types a series of machining diffi- 
culties are encountered. This is especially so 

25 as regards the grinding of the valve seat which 
is necessary after a period of operation in 
order to obtain the required tightness of the 
valve. Fuel valves of the former type are, how- 
ever, relatively tree from such machining diffi- 

30 cuMes sinte the vallve seat is easily accessible 
for machining when the atomizer body is re- 
moved from the valve guide member. 

In fuel injection valves of the former type 
it has, however, proved difficult to obtain both 

35 a satisfactory injection and a sufficient cooling 
of the fuel As regards the coo-Hug, it is known 
to let the atomizer body proper be surrounded 
by an outer cooling body (see, for example, 
the spedlfication of British Patent No. 545,633) 

40 in such a way that an annular space for a 
cooling agent with supply and outlet channels 
for the cooling agent is provided between the 

. \Vric* 3s. Od.] 



said two bodies. In one known fuel injection 
valve of the former type the atomizer body 
is designed substantially as a slender cylinder 
having a collar at its upper end which rests 
within a recess in the surrounding cooling body. 
The valve seat is formed on the upper side 
of this collar, i.e. on the upper side of the 
atomizer body facing the valve guide member. 
In order to provide the necessary room for 
the cooling space between the cooling body and 
the atomizer body, the la tter must be of con- 
siderable lengfth, and thus the fuel channel, 
leading from this valve seat to the atomizer 
holes in or at the bottom of the atomiser 
body are of considerable length. In practice, 
the fuel channel has a comparatively large dia- 
meter which may be such that the velocity 
of the fuel in the channel will become about 
one fourth of that velocity in the atomizer 
holes. Fuel oil in the fuel channel is cooled 
as much as possible by the cooling agent flow- 
ing through the cooling space surrounding the 
atomizer, body, the cooling agent thus serv- 
ing to counteract coking in and on the atom- 
izer body. However, especially when poorer 
qualities of fuel oil are used, which may be 
the case in marine Diesel engines, a coking 
occurs in and around the atomizer holes despite 
this cooling. TMs would appear to be due to 
the fact that after the closing of the valve a 
seeping out or after dripping of the fuel occurs 
and this extra fuel is not atomized or at any 
rate not sufficiently atomized for ensuring com- 
plete combustion thereof. 

In more recent fuel dnjectaon valves an 
attempt has been made to overcome this after- 
dripping by shortening and narrowing the fuel 
channel, and this is attained by the use of an 
atomizer body in the form of a plate having 
the smallest height allowed by constructional 
requirements. Such atomizers will in some cir- 
cumstances function salasfactoriiy, but in other 
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/pases it has proved difficult to cool the atom- 
izer sufficiently because the cooling space is 
limited to a groove provided in the upper side 
of the atomizer plate, which groove extends 
5 around the valve seat. 

The purpose off the present invention is to 
provide a fuel injection . valve in which the 
drawbacks of the known constructions are sub- 
stantially reduced, or in other words to pro- 

10 vide a fuel injection valve which is practical 
from the point of view of machining the valve 
seat after a period of use and enable a sub- 
stantially complete combustion of the fuel in 
the cylinder to be obtained. According .to the 

15 mventibn a copied fuel injection valve for 1 an"-, 
internal combustion engine comprises a valve 
guide member, a separate atomizer body, the 
. upper .side of which is held against the lower 
end face of the valve guide and -which is pro- - 

20 vided with a valve seat, a longitudinali fuel 
channel m the atomizer body which connects 
the valve seat to one or more atomizer holes, 
and a* cooling body surrounding the atomizer 
body and adapted with the atomizer fcody to 

25 ddfine a space for a cooling agent characterised 
incfhat the! valve seat is disposed below the 
upper surf ace of the atomizer body so that 
.tile length of the said fuel channel is substan- 
tially shorter than the length of the atomizer 

30 *ody. ':. 

..: ^comparison with previously lmowri fuel 
infection valves with an atomizer body separate 
-'fronx the valve guide member and a cooling 
body s^nrounding the atomizer body, a valve 

35 in* accordance wMi the invention has the 
.advantage that a : very considerable reduction 
of the length of the fuel channel leading from 
the valve seat to the injection holes is possible, 
and this, particularly when the channel is 

4Q narrow, is of vital Mpoi^tance for avoiding 
the inconvenient after-difpping thereby obtain- 
ing the desired complete combustion of the 
fuel injected through the valve. 

According to a feature of the invention the 

45 valve seat may conveniently lie at least sub- 
stantially at the level of the cooling space. With 
stfch an arrangement effective cooling of the 
oil passing along the " Iftiel channel will be 
obtained. * ■■--. 

50 ;. (A fuel infection valve acrordihg to one em- 
bodihment of the inveriltion is shown on the 
accompanying drawing in axial section and 
partly diagrammalftjaMy- " 

1 designates the valve guide member of the 

55 valve, in which guide, the needle valve of valve 
spindle 2 is mounted'for sliding movementand 
which has a plane loWer-erid-lface 3. Hie in- 
jection nozzle or ato^nizer proper is composed 
of. an atomizer body 4 arid a cooling body 5 

60* surrounding the latter. The atomizer body 4. 
is substantially cyluidrical and at its top is 
provided with a colar 6 renting in a recess 
in me cooling body 5, The upper faces of the 
atomizer body 4 ;and the cooling body 5 lie 

65 in the same plane and are kept in sealing con- 



tact with the lower face 3 of the valve guide 
1 by means of a union nut 7 which engages 
under the cooling body 5 and is secured to 
the valve guide 1 by a screw thread 8. In 
the cooling body 5 an annular space 9 for a 70 
cooling agent is recessed out being open to- 
wards the atomizer body 4. A suitable cooling 
agent is supplied to the cooling space through 
a supply channel 10 in the codling body and , 
the, valve guide 1 and leaves through an-outlet 75 
chahnel 3 not shown, through the same parts. 
. Irt the upper part of the atomizer body 4 . - 
a Wide bore Id is provided which serves as a 
fud, climber, which through a channel 12 in 
the ^valve guide member 1 is in communiea- 80 
Utan with a fuel pump, not shown, and which 
receives the lower end: of the valve spindle 2, 
this lowerend being of smaller diameter than 

-the remaining portion of the valve spindle. 
The bore Al has a plane bottom forming the 85 
valve seat 12 1 co-operating with the valve 
spindle, from which seat the fuel channel 13 
of the atomizer body issues. As appears 

. clearly from the drawing, the valve seat 12 1 
is countersunk below die upper surface of the 90 
atomizer body and- the fuel channel 13 has ^a 
very limited length, preferably of the order of 

-magnitude of 7-— ! 10 mm. At the same time 
it is so narrow that the velocity of the fuel 
in the channel 13 during the injection opera- 95 
taon proper can be at substantially the same 
order of magnitude as the velocity in the atom- 
izer holes 14 (only one of which is shown 
in the drawing) - at the lower end of the 
channel These atomizer holes are provided-in 100 
a nose portion 15 which has a smaller dia- 
meter than the main portion of the atomizer 
body 4, so that the atomizer holes are of short 
length, ■ ... 

In the embodiment shown the valve seat 12 1 1Q5 
and- mereby also the lower part of the fuel 
chamber li are located at the level -of the 
cooling, agent space % and this results in an 
especially effective cooling, as explained above. 
This specific location of the valve seat is not, hq 
however, absolutely necessary,. the- main 
requirement being that the dimensions of the 
fuel channel 13, especially insofar as its length 
is concerned, , are reduced as much as possible 
while, maintaining an effective cooling of the 115 
nozzle. 

It is pointed out that the c<w>ling agent space 
need not, as shown on the drawing, be 
formed by a recess in the cooling, body 5 closed 
by the atomizer body 4/ but may . also be 120 
formed by a recess in the atomizer. body 4 
dosed by the cooling body 5 or bet formed 
by co-operating recesses in both bodies. . : 
. What we ctfeism is :— 

1, A fuel ^ injection valve for an internal 125 
contoustion engine comprising a valve guide 
member, a separate atomizer, body the upper 
side of which is held against the lower end 
-face of the valve guide and which is" provided 
with a valve seat, a longitudinal fuel channel 130 
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m the atomizer body which connects the valve 
sfeat to one or more atomizer holes, and a 
cooling body surrounding the atomizer body 
and adapted with the atomizer body to define 

5 a space for a cooling agent characterised in 
that the valve seat is disposed below the upper 
surtface of the atomizer body so that the length 
of the said fuel channel is substantially shorter 
than the length of the atomizer body. 

10 2. A fuel injection valve as claimed in claim 
1, characterised in that the valve seat lies at 



least substantially at the level of the cooling 
space. 

3. A cooled fuel injection valve for an in- 
ternal combustion engine, substantially as de- 
scribed with reference to the accompanying 
drawing: 
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